ABSTRACT. Steady two-dimensional free convection flow of a thermally stratified viscous fluid through a highly porous medium bounded by a vertical plane surface of varying temperature, is considered. Analytical expressions for the velocity, temperature and the rate of heat transfer are obtained by perturbation method. Velocity distribution and rate of heat transfer for different values of parameters are shown in graphs. Velocity distribution is also obtained for certain values of the parameters by integrating the coupled differential equations by Runge-Kutta method and compared with the analytical solution. The chief concern of the paper is to study the effect of equilibrium temperature gradient on the velocity and the rate of heat transfer.
INTRODUCTION
The investigation of problems involving free convection flow is invariably connected with the concept of stratification which means the stable variation of the density of the fluid in the gravitational field. The Boussinesq approximation is widely used in the case of little stratification in which it is customary to consider the small deviation of the density from some constant value. However, the introduction of the analogous deviation from the hydrostatic value is more natural and Turchak and Shidlovskii 1] have derived from this approach the system of equations of motion for a stratified fluid in Boussinesq approximation in the presence of viscosity, thermal conductivity and diffusion. This system of equations of Turchak and Shidlovskii thus introduces explicitly the effect of equilibrium stratification through the equilibrium density gradient arising in general, from equilibrium salinity and temperature gradients. For a thermally stratified fluid equilibrium temperature gradient only appear.
Raptis et al. [2] studied the free convection flow of an incompressible viscous fluid through a porous medium bounded by a vertical porous plate with constant temperature considering viscous dissipation only.
Rudriah and Nagaraj [3] Here the motion is essentially due to the temperature gradient in the plate. The plate being assumed infinite along the y'-axis, the field variables 0' and " are taken to be independent of y'. Then using the equation of continuity and applying Boussinesq approximation the equation of motion for the problem (el. 
